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Structure of a QCD event
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» Hard scattering with large momentum
transfer into the hadronic system:

» Theory description relies on perturbative
expansion of observables in powers of the
strong coupling constant

» Coupling associated with extra radiation
evaluated at typical “hardness” scales of
the emissions (e.g. transverse momentum)

ag(ky) ~as(Q) < 1
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Structure of a QCD event
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» As the coupling grows large, coloured 10 , , ,
particles are very likely to emit radiation with 9 FIXED ORDER & |
probability o + RESUMMATION
dE df
— Qs (Ft) o
E 0 SO T
» Inclusive Observables (e.g. total rates) are o 4
designed to be insensitive to such very soft —~ 3 ”\
and/or collinear (IRC) radiation 5
» However, the sensitivity to the IRC dynamics 1 N
can become significant if one applies 0

constraints on the radiation 0.1 02 0.3
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Structure of a QCD event
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FIXED ORDER s
+ RESUMMATION
+ LEADING POWER CORRECTION

» At typical hadronic scales, hadronisation
OCCurs

Cks(kt) ~ 1

1/0 do/d O

» Final state partons combine to form
colourless hadrons: further kinematic
reshuffle if cuts are applied
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Outline of the I .ectures

The course is divided into 3 lectures of 1.5h each

Lecture I:

» Introduction to resummation for final-state observables
» Factorisation of the QCD matrix element
» (Classification of observables

Lecture Il :

»  Resummation for global observables in ete- -> 2 jets
» Branching formalism:

» Analytic solution

»  Monte Carlo solution

Lecture III :

» Notions of Soft-Collinear Effective Theory
» Factorisation for a global observable in ete- -> 2 jets
» Renormalisation-Group Evolution and Resummation
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IFactorisation of amplitudes in the IRC

soft wide — angle : al L™ (m <n)

colourless system —
9 hard — collinear : o) L™ (m < n)

soft — collinear : o L™ (m < 2n)



"1 wo-emitter processes




Non-Global observables




"1'wo-emitter processes (global case)




